Studies on Girna Dam Reservoir Fisheries at Malegaon, Nasik by Khalid, Monowar Alam
STUDIES ON GIRNA DAM RESERVOIR 
FISHERIES AT MALEGAON, NASIK 
MssemrATioN 
SUBMITTED IN PARTIAL FULFILMENT OF THE 
REQUmCMCNTS FOR THE AWARD OF THE DEGREE OF 
Mmtt of $[|tlQfli01ll^  
IN 
MONOWAR ALAM Ki4ALID 
SECTION OF ICHTHYOLOGY AND FISHERIES 
DEPARTMENT OF ZOOLOGY 
FACULTY OF UFE SCIENCES 
ALIBARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
19 70 
DS1732 
M '^'''i^ '% 
A 3)S(732 ;f 
M.Sc.lAltO.).Ph.D.(L'pool).F.Z.S.(Loncloni 
Phone 
f Offic 
\ Res. 
i e. 25646 
27112 
Ichthyology St Fisheries Division 
Department of Zoology 
Aligarh Muslim University 
Aligarh-202002 
U.P. (INDIA) 
l^cte .,,Oct. .22, 199C 
CERTIFICATE 
This is to certify that the dissertation 
entitled 'STUDIES ON GIRNA DAM RESERVOIR FISHERIES AT 
MALEGAOH, NASIK' submitted by Mr. Monowar Alan Khalid, 
is based on his own original research work carried out 
by him under my supervision and guidance. The 
dissertation is a partial fulfilment of the requirements 
of the degree of Master of Philosophy in Zoology and has 
not been submitted previously and elsewhere for the 
award of any degree or diploma. 
/ M. SHAHID SIDDIQUI f/ ' . 
Reader in Zoology 
CONTENTS 
Page 
ACKNOWLEOOEflENTS i 
CHAPTER ONE INTRODUCTION 1 
CHAPTER TWO RESERVOIR FISHERY RESOURCES 5 
OF NASIK DISTRICT 
CHAPTER THREE GIRNA DAM RESERVOIR 11 
FISHERIES AND ITS FAUNA 
AND FLORA 
CHAPTER FOUR RESERVOIR FISHERIES 24 
DEVELOPMENT THROUGH 
COOPERATIVE SOCIETIES 
CHAPTER FIVE COMMERCIAL EXPLOITATION 33 
AND USE OF DIFFERENT 
NETS AND GEARS 
CHAPTER 5JIX DISCUSSION 40 
CHAPTER SEVEN SUMMARY 47 
REFERENCES 51 
APPENDIX 58 
ACKNOWLEDGEMENTS 
I thank Prof. Mumtaz A. Khan, Chairman, Department 
of Zoology, AMU, Aligarh for giving me access to all necessary 
facilities in the Department. 
My sincere and foremost thanks are due to 
Dr. M. Shahid Siddigui, Reader, Department of Zoology, AMU, 
Aligarh under whose supervision the entire research project has 
been carried out from the very beginning. His utmost help, 
encouragement and efforts has made me to complete this work. 
I am thankful to Dr. R. Sudarshana, Indian Institute 
of Remote Sensing, Dehra Dun for providing me access to his 
software for analysing the data for graphic purposes on ATPC. 
I am indebted to Dr. V.R.P. Sinha, Director, Central 
Institute of Fisheries Education, Versova, Bombay for his 
guidance and necessary help he provided at his laboratories at 
CIFE Bombay for various water quality parameters and soil 
analysis work. I am also thankful to Dr. Chandra Prakash 
Scientist, CIFE, Bombay for his help in various analytical work. 
I wish to thank Prof. K.C. Bose, President, NE5A for his constant 
encouragement and advice. My thanks are due to 
Dr. A.G. Jhingran, Director, CICFRI, Barrackpore, Calcutta for 
providing me all help and cooperation in consultation of library 
11 
at CICFRI, Barrackpore. I would like to thank Dr. V.K. Unnithan 
for his valuable help, advice and literature he has provided. 
My thanks are due to Fisheries Department of Nasik district 
Maharashtra, especially to Mr. Fahim Ahmed Regional Deputy 
Director of Fisheries, Mr. R.D. Madake District Fisheries 
Development Officer, Mr. A.V. Kulkarni District Fisheries 
Development Officer, Mr. P.D. Khairnar Assistant Fisheries 
Development Officer and all their staff. 
I extend my thanks to Prof. Sena 5. De Sllva, Network 
Coordinator, Reservoir and Fish nutrition Project, IRDC, Singapore 
for his interest in my work. 
I wish to thank Wing Commander Rakesh Sharma, First 
Indian Astronaut and Wing Commander M.S. Saifullah, who have 
been an inspiring source- of encouragement for me to go for 
research. It would be unjust not to extend my thanks to 
Mrs. Rafat Zaheer for instigating me and guiding me to go for 
higher studies. 
I wish to thank Mr. Tukaram Dhole, Mr. Prakash 
Dhole, District Fisheries Cooperative Federation, Devlall, for their 
help in various ways. I wish my thanks to Jaidurga Fisheries 
Cooperative Society, Malegaon (Nasik district) especially 
Mr. Suresh Bhoi, Chairman and Mr. Sukhdeo Patil, Secretary of 
this society for their utmost help in carrying out survey and 
I l l 
observations at the reservoir site, fishlanding sites and markets. 
, I appreciate help from Dr. Zeba Jaffer, Dr. Langer 
and Mr. Piyush of CIFE, Bombay. I am sincerely thankful to my 
senior colleague Dr. Faroogb Khumar and may friends 
Mr. Gopal Kumar (Research scholar CIFE, Bombay), Mr. M.I. Khan, 
Mr. M.C. Sharma, Dr. Javed A. Khan, Mr. S. Farooque Azam, 
Dr. Sadhna Tyagi (Delhi University) and my brothers Mr. M.A. Zahid, 
Mr. M.A. Shahid and my sister Miss. Zarina for their ^ help in 
various ways. 
Last, but not the least, I extend my heartiest thanks 
to my father Haji Syed Mohamm ad Nazir Ali and my mother 
Mrs. Zahida Ali who have been a constant source of 
encouragement to me. 
( MONOWAR ALAM KHALID ) 
CH7VPTER ONE 
INTRODUCTION 
Natural blessings are immense on India in the 
form of lacustrine fishery resources, constituting a vast 
number of reservoirs and lakes. Unfortunately, most of 
these water bodies lack proper scientific management. 
Only a few of these have so far been harnessed on 
scientific lines. In comparison to several developed and 
developing countries, the per hectare fish production in 
Indian reservoirs is very poor, being only about 15 kg per 
year as against 88 kg in the USSR, 100 kg in Sri Lanka and 
64.5 kg in Thailand (Jhingran and Unnithan, 1990). It is 
very discouraging to have poor fish yield inspite of 
having a total waterspread area of about 3 million hectare 
which is about 50 percent of total reservoir area in 
southeast Asia. However, it is encouraging to note that a 
realization is growing for the importance of reservoir 
resources for substantially increasing the inland fish 
production. This has caused a global awareness by 
participation of several International agencies such as 
Food and Agriculture Organization of the United Nations 
and World Bank in coming forward in a big way to help in 
the development of reservoir fisheries of India. 
Reservoir area is bound to increase in the coming years. 
By the turn of this century it is expected to reach 
6.0 million ha as estimated by National Commission on 
Agriculture (Pathak, 1990). Srivastava et al (1984) 
showed that 1.7 million ha water area is under 975 major 
reservoirs and 0.75 million ha under ponds. Jhingran 
(1988 a) revealed an average fish production from inland 
waters from 6-14 kg/ha/year. Whereas Asia is an important 
producer of fresh water fishes claiming about 60 percent 
of the total world Inland fishery catches (FAO, 1985). If 
developed and managed along the scientific lines, these 
man-made ecosystems will prove to be solace for the 
growing hue and cry due to deficient proteinaceous diets 
because of ever increasing world population. To meet the 
challenge of providing sufficient calories to the 
deficient diets, an effort is to be made to intensify fish 
production in reservoirs. Recently for the first time in 
the country a National Workshop on Reservoir Fisheries at 
the Central Inland Capture Fisheries Research Institute, 
Barrackpore, West Bengal was organised to evaluate the 
present status and to plan future programmes in respect of 
reservoir fisheries in the country. Reservoirs offer 
enough scope for stock manipulation through ecological 
manoeuvering, paving way for production hikes at a 
relatively low capital investment. 
A bulk of research work on fish culture in Indian 
reservoirs have been done by a number of workers 
(Ranganathan and Natrajan, 1969; Menon, 1969; Alikhuni 
et al. 1971; Mishra, 1972; George and Sinha, 1975; Khumar 
1985; Jhingran 1988a). Sreenivasan (1969) worked on the 
productivity of various reservoirs whereas Natrajan and 
Pathak (1980) worked on Bioenergetic approach to the 
productivity of man-made lakes. Rawson (1952) discussed 
morphometric characteristics of the reservoirs and its 
effect on reservoir fishery. Siddiqui et al (1978) 
assessed culture fishery potential in ponds of Aligarh 
district in northern India. 
There is bright prospects for Inland fisheries in 
Nasik district of Maharashtra State because of its vast 
resources in the form of rivers, reservoirs, streams and 
ponds. Khalid and Siddiqui (1990 a) stated that total 
effective water area of small, medium and large reservoirs 
constitute nearly 10, 703 hectare in Nasik district. 
These reservoirs vary in area ranging from 15 to 250 0 
hectare. These various reservoirs are located in 13 
Talukas of the District. Girna reservoir is one among 
these. Girna reservoir is located in Malegaon taluka of 
Nasik district and has a maximum water area of 54 20 
hectare. The present study is an attempt to overall 
assess the present status of fishery in Girna reservoir. 
Information was gathered through experiments and survey at 
site, personal interviews and various Questionnaire were 
conducted with fish farmers of the area. Secondary data 
on major carp seed stocking and annual fish yield were 
obtained from Fisheries Department, Nasik and from Jai 
Durga Fisheries Cooperative Society, Malegaon. The data 
has been collated and analysed to assess the Girna 
reservoir fishery. An attempt has been made to suggest 
means and ways to increase fish production which in turn 
will uplift the socio-economic condition of the Nasik 
district as well as of the Nation. 
******* 
CH2SPTER TTJO 
RESERVOIR FISHERY RESOURCES 
OF NASIK DISTRICT 
Nasik district is located at latitude 19°30' -
20°53' N and longitude 73°16' - 75°16' E in the state of 
Maharashtra. It covers an area of 15,530 sq. km. It 
receives an average annual rainfall of 1120 mm. In the 
last few decades various multipurpose reservoirs have 
sprouted up basically for the purpose of irrigation and 
thermal power generation. But later on they are being 
utilized for fish cultivation. Map 1 shows various 
reservoirs of small/ medium and large size with a complete 
network of rivers in the district. 
There are nearly 75 small/ medium and large 
reservoirs in the Nasik district covering an average total 
effective water area of 10703 ha (Khalid and Siddiqui/ 
1990 a). They range in area from 15 ha to 2500 ha. 
Figures 1 & 2 shows no. of small/ medium and large 
reservoirs with their effective water spread areas 
respectively (Based on Table 1). .Nasik district is rich in 
its water resources due to a network of rivers flowing all 
over the district. 
The district is cradle land for various perennial 
rivers viz. Godavari, Darna/ Girna, Mosam/ Panjhara, 
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Banganga, Vaitarna etc. The water resources are 
multiplied with appearance of a number of seasonal rivers 
and streams. These rivers which form the life line of the 
district's economy can be moulded as vast and fertile 
fields to produce crops of fisheries. These seasonal 
rivers and streams provide additional areas for the 
development of capture fishery and grounds for natural 
spawning of carps in the district. Fig. 3 shows annual 
stocking of carp fry and production of fish in Nasik 
district (Based on Table 2). 
There are a number of fishermen cooperative 
societies actively engaged in fishing activites. A number 
of tribal and non-tribal fishermen are employed to exploit 
these resources through fish catches. The district 
fisheries department controls the right of lease of 
various reservoirs and ponds. It is observed that 
riverine fishery is very much neglected in the district. 
Moreover in most of the reservoirs, culture-cum-capture 
fishery is being exploited. The various probable reasons 
are due to fishing practice even during closed season and 
heavy predation by catfishes. Also there is no regulation 
to control the mesh size of the nets in operation. There 
is an immediate need of hatcheries in the district as 
there are none at present. There are a few carp fry 
6 
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FIG. 3 AITOUAL STOCKING OF CARP FRY AND ANNUAL 
PRODUCTION OF FISH IN THE NASIK DISTRICT 
10 
rearing tanks at Gangapur daiti/ which are unable to cater 
the needs of the district. Moreover these tanks have 
great problem of seepage which render them dry most of the 
times. The rearing tanks which are 13 in number (5 large 
and 8 small) when stocked with fry of major carps and 
fingerlings of common carp have showed a mortality rate of 
50 to 70 percent. There are few rearing tanks at 
Karandvan dam also but they are met with the same fate as 
of Gangapur rearing tanks. Considering the large area of 
fishery resources, it is suggested that the carp fry 
rearing tanks be managed on scientific lines so that the 
annual requirment of carp seed for the fishermen of the 
area may be fulfilled. 
******* 
CHAPTER THREE 
GIRNA DAM RESERVOIR FISHERIES 
AND ITS FAUNA & FLORA 
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GIRNA RESERVOIR 
Girna reservoir is located at latitude 20°28' and 
longitude 70°43' in the arid zone of Malegaon taluka in 
Nasik district. It is an earthen dam constructed in 
1969-70 over Girna river which is a major tributory of 
Tapti river. It has an effective water spread of 2500 ha 
(Khalid and Siddiqui, 1990a). It is at an height of 1318 
feet from mean sea level. It is 963.17 m long basically 
constructed for the purpose of irrigation but later it has 
been used for the cultivation of major carps. The salient 
features of the Girna reservoir are as under (courtsy: 
Irrigation Department Nasik), 
1. Submergence area 
2. Depth of water column 
3. Water storage 
4. Dead storage 
5. Catchment area 
6. Nature of catchment area 
7. Tanks in catchment area 
8. Average rainfall ; 
9. Rivers and streams 
flowing in the reservoir 
5483 ha (max.) 
0400 ha (min.) 
43 m 
10 m 
(max.) 
(min.) 
21500 mc. ft. 
3000 mc 
4279 sq 
Hilly & hi 
Chankap 
Kelzar 
63 5 mm 
. ft. 
km 
gh rainfall area 
ur (1120ha), 
(556 ha) etc. 
PLATE 1 : View of Girna Reservoir Site. 
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S. No. Name Type 
(i) GIRNA Perennial 
(ii) PANZAN Seasonal 
10. Average annual 
fluctuation in : 1233 to 1306 ft. 
water level 
Fig. 4 based on Table 3 shows rainfall at Girna 
reservoir site from 1984 to 1989 which ranges from 384 mm 
to 805 mm. The water level of reservoir in meters from 
June '89 to May '90 is given in Figure 5 shows 
considerable water level fluctuation in the reservoir 
(Based on Table 4).piate 1 shows view of Girna reservoir. 
Annual Yield of Major Carps and other Fishes in Relation 
to Stocking in Girna Reservoir 
In the past, there was ill stocking in Girna 
reservoir. From 1974-75 about 1 lakh of major carp fish 
seed were stocked annually. Subsequently about 2.3 lakh 
fry of major carps were stocked , in 197 7-78 by the state 
fisheries department. Regular stocking of fish seed 
started from 1983-84 with only 1 lakh fish fry which was 
insufficient for the development of major carp fishery in 
the reservoir as evident in fish catches. Fig. 6 shows 
annual stocking of major carp fry and common carp 
fingerlings from 1985 to 1989 in Girna reservoir (based on 
13 
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Table 5). It reveals that there is an increase in 
stocking of fish seed from year 1988 onwards. This 
enhancement is probably due to realization of increasing 
fish production through increase in stocking by the 
cooperative fishery society of the reservoir (Bhoi, 19 90 
pers. Comm.). Fig. 7 shows stocking and production from 
Girna reservoir from 1985 to 1989 (Based on Table 6). It 
shows that the reservoir has a rise in production from 
1988 to 1989 but an inverse relationship between fish 
stocking and fish production was found during 1984-86. The 
various factors which seem to affect this relationship are 
overfishing due to non-observance of closed season and 
heavy predation. The likely reason for downtrend in 
production during 1984-86 is also due to comparatively low 
rainfall i.e. about 422 mm in 1985 and 384 mm in 1986 as 
compared to 805mm in 1988 (Fig. 4). 
Figure 8 shows relative abundance of various fish 
species at Girna reservoir from 1985 to 1989 (Based on 
Table 7). It shows that the reservoir harbours a 
substantial population of catfishes. It is observed that 
catfishes have always outnumbered carps which apparently 
may be the cause of an steady decline of carp production. 
Moreover, the fish seeds when stocked in fry stage act as 
a feast for the existing catfishes there. Fig. 9 shows 
17 
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0.1 0.2 0.3 0.4 
STOCKING IN MILLIONS 
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FIG.7 CARP STOCKING AND PRODUCTION FROM 
GIRNA RESERVOIR BETWEEN 1985 AND 1989 
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FIG.9 7VNNUAL PRODUCTION OF FISH IN NASIK 
DISTRICT AND GIRNA RESERVOIR 
20 
fish production in Nasik district and Girna dam reservoir. 
The figures (Based on Table 8) reveals an inverse 
relationship in fish production in Nasik district as 
compared to Girna dam reservoir. Nasik district shows a 
decline in fish production as compared to a gradual 
increase in fish production in Girna reservoir. It may be 
because of activeness of fishermen cooperative society and 
its good management policies. Here are shown some 
physico-chemical parameters of Girna reservoir. Some 
factors as P , Temperature etc. were analysed on the field 
site and other water quality parameters were analysed at 
the Central Institute of Fisheries Education, Versova, 
Bombay in the limnology Lab with the help of 
Dr. Chandraprakash. 
Physico-chemical Parameters of Girna Reservoir During 
May 1990 
( 1 ) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
Temperature (°C) 
P« 
Total alkalinity 
Dissolved oxygen 
Hardness (Total) 
Phosphate 
Turbidity 
Water 
Air 
35.8 
37.5 
7.5 
60 ppm/lit 
8 ppm/lit 
17 0 ppm/lit 
0.2 ppm/lit 
25 ppm/lit 
21 
(8) Carbonate alkalinity ... 8ppm/lit 
(9) Bicarbonate alkalinity 52 ppm/lit 
(10) Chlorides ... 120 ppm/lit. 
The mud-analysis of the Girna reservoir by sedimentation 
method showed following soil composition in lotic zone. 
Sand 63.6% 
Silt 22.7% 
Clay 13.7% 
Water Retention capacity of soil was tested and found 
to be 29.54%. 
From stocking point of view and for the 
assessment of culture fishery development, a qualitative 
yield of major carps in relation to other fishes is very 
important. It has been observed that major carp 
production in Girna reservoir is not upto the mark as it 
ought to be whereas there is a gradual increase in annual 
stocking rate of fish seed in the reservoir. The probable 
important lacunae is the absence of a hatchery and even a 
rearing tank at the reservoir site. The fish seeds are 
usually transported from Calcutta, which adds up mortality 
rate of the fish seeds due to hazards of transportation. 
22 
Ichthyofauna of Girna Reservoir 
Girna reservoir is stocked with major carp 
fingerlings and fry for fish cultivation. In addition to 
this there are large varieties of native reservoir fish 
fauna which are being identified based on its catches 
during commercial exploitation. The fishes were 
identified on the basis of morphometric character using 
Day and Shrivastava. 
Mystus tenqara (Ham.) 
Mystus aor (Ham.) 
Mystus seenghala (Sykes) 
Rita rita (Ham.) 
Catla catla (Ham.) 
Labeo rohita (Ham.) 
Labeo calbasu (Ham.) 
Labeo gonius (Ham.) 
Cirrhinus mrigala (Ham.) 
Cirrhinus reba (Ham.) 
Oxygaster sp. (Ham.) 
Punctius sophore (Ham.) 
Punctius ticto (Ham.) 
Barbus kolus (Ham.) 
Rasbora daniconius (Ham.) 
Mastacembelus armatus 
Cyprinus carpio 
Ompok bimaculatus (Bloch) 
Wallago attu (Bl & Schn) etc. 
Glossogobius giuris (Ham.) 
23 
Plankton 
The plankton studies of Girna reservoir showed the 
presence of following Zooplankton and Phytoplankton. 
Zooplankton 
Protozoans 
1. Paranema 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Mayorella 
Hartmanella 
Centrophyxis 
Naegleria 
Polytoma 
Euqlypha 
Volvox 
Euglena 
Rotifers 
Asplanchana 
Keratella 
Platiyas 
Conochilus 
Chromogaster 
Ploesoma 
Rotaria. 
Phy t op 1 ank t on 
The studies revealed that Girna reservoir has dominance of 
Myxophyceae Chlorophyceae 
1. Oscillatoria 1. Spirogyra 
2. Microcystis 2. Ulothrix 
3. Phormidium 
******* 
CHAPTER FOUR 
RESERVOIR FISHERIES DEVELOPMENT 
THROUGH COOPERATIVE SOCIETIES 
24 
Inspite of being a maritime state, Maharashtra 
has vast potential of fish production from its inland 
resources of Reservoirs in most of its districts. 
Bhartiya (1990) calculated an estimated area of 2,36,157 
hectare of reservoirs of 20 ha and above in the 
Maharashtra state. He also showed that there are 549 
Inland Fishermen Cooperative Societies in the state which 
get reservoirs on lease for a period of 3 to 5 years. 
Ellepola (1955) and Perera (1984) dealt with Sociological 
impact of reservoirs. Fish marketing aspects in India was 
studied by Srivastava et al (1984). However, 
socio-economic aspect of the reservoir fishery has not 
been dealt in detail. De Silva (1988) stressed the need 
of Fisheries Cooperatives for the management of reservoirs. 
There is a well organised Network of Fishermen Cooperative 
Societies in the Nasik district. There is a whole hearted 
encouragement from state fisheries department for all 
genuine fishermen to come into cooperative fold. 
There are nearly 43 fishermen cooperative 
societies engaged in active fishing in Nasik district. 
The societies have nearly 3500 tribal and non-tribal 
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fishermen as their members. All these societies come 
under jurisdiction of a District Fisheries Federation at 
Devlali, Nasik. Amarsinghe (1988) believes that effective 
cooperative societies have a major role to play in the 
management of fisheries. The societies are usually named 
on the water bodies around which they are located. For 
example, Gangapur Dharan Grast Aadivasi Mahadev Koki 
Macchimar Sahkari Sanstha at Gangapur reservoir, Vaitarna 
Dam riacchimar Sahkari Sansth at Vaitarna Dam and Darna Dam 
Macchimar Sahkari Sanstha at Darna Dam, V7aghad Dam 
Macchimar Sahkari Santha, Konambe Dharan Macchimar Sahkari 
Sanstha and so on. 
Jai DurQa Fishermen Cooperative Society 
It was in 1968 that Jaidurga fishermen 
cooperative society was formed in Malegaon Taluka (Tehsil) 
of Nasik district. Initial membership of society started 
with 3 5 persons but presently it grew to 615 members. The 
society has a Director, a Chairman and Secretary in its 
management team. The Jaidurga fishermen cooperative 
society has tribal, scheduled caste and Bhoi caste 
members. The society has to adhere to the following norms 
after getting reservoirs on lease. They are as follows : 
26 
(a) Firstly it has to get itself registered to the 
state fisheries department. 
(b) It cannot sublease the water body to any other 
society. 
(c) Society cannot give fishing passes to members of 
other society. 
(d) Society has to provide Brood fishes on demand to 
the fisheries department. 
(e) It has to follow the rules and regulations laid 
by Irrigation department. Cooperative department 
and Fisheries department. 
(f) Society has to maintain and submit fish 
production report. 
(g) Society has to pay the lease sum annually to the 
state fisheries department. 
The Jaidurga fishermen cooperative society paid Rs. 5,50 0/-
as leased sum for 1989-90 and has agreed to pay Rs. 6,000/-
as leased sum for 1990-91 to the state fisheries 
department. Generally there is 10% increase per year on 
the leased sum. The members of the society has to follow 
certain norms for getting fishing passes in Girna 
reservoir. These are as follows : 
(i) They will have to pay Rs. 1/kg as commission to 
the society on their fish catches. 
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(ii) They cannot use explosives in the reservoir for 
fish catches, 
(iii) They cannot sell their catches directly but 
through society only, 
(iv) They have to restrict to minimum mesh-size, 
(v) Various other regulations imposed by society from 
time to time. 
The members get various benefits from society. The 
society provides following provisions to its member^3 by 
itself or providing it through subsidy : 
1. Nylon twines 
2. Boats 
3. Engines 
4. Ice-boxes 
5. Floating nurseries 
6. Other Fishery requisites 
Bhartiya (1990) observed that in Maharashtra the following 
leasing systems are in practice : 
(A) Leased out for a period of 3 to 5 years on annual 
rental fixed on certain norms. 
(B) On royalty charges depending upon the variety of 
fish 
(C) Licences are issued on the basis of gill nets, 
cast nets, boats etc. 
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The Jaidurga Cooperative Society annually stocks the Girna 
reservoir with seeds of Major carps and Common carp. The 
state fisheries department provides fry and Fingerlings on 
a subsidized rate to the society. Society gets a subsidy 
of 33.3%. They get 2000 fry of major carps for Rs.56.00 
and 1000 fry of Common carp for Rs. 168.00. 
Sinha and Ghosh (1988) suggested that stocking of 
200 to'500 fingerlings per hectare, generally leads to 
production of 40-60 kg/ha in medium to large reservoirs 
depending on several factors. The IIMA has recommended 
raising of stocking from 122.7 million fingerlings in 
1980-81 to 900.1 million to increase production from 25 
thousand tonnes to 5 3 thousand tonnes, implying raising 
national average stocking rate from 85 to 622 fingerlings 
per hectare to achieve productivity increase from 15 to 
3 6 kg per hectare (Sinha and Ghosh, 1988) i.e. 75% 
increase in stocking to result in 250% increase in 
production. Mathew and Mohan (19 90) showed that carp 
stocking rate in the reservoirs of Kerala has an average 
of 841 fingerlings per hectare. 
Marketing 
Fishes are either directly purchased on the fish 
landing sites around the Girna reservoir in the presence 
of a representative of society or brought to the fish 
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markets in Malegaon town by the fishermen. Fishes are 
auctioned at the old S.T. Market by secretary or chairman 
of the society. Society collects Rs. 1.00/kg from 
fishermen on their fish catches. There are various modes 
as headloads, bicycle, state transport buses etc by which 
fishes are transported to adjoining markets at Malegaon, 
Chalisgaon, Dhulia etc. There are nearly 4 0 women engaged 
in bringing the fish catches and selling it in the 
Markets. A number of young boys and girls are also 
engaged in bringing fish catches to markets. Despite 
market at old S.T. stand there is another important market 
at Ram setu bridge in Malegaon. Here in addition to 
fishes, various other fisheries product as crabs, prawns 
etc are also sold. Kalawar and Dandekar (1988) said that 
the role of cooperatives requires to be strengthened if 
the domestic market is to be organised on a proper scale. 
The market survey at Ramsetu bridge market and 
old S.T. stand revealed that major carps are sold at the 
rate of Rs. 16 to Rs. 20/kg and catfishes are sold at the 
rate of Rs. 12 to 15/kg and local minor fishes at the rate 
of Rs.lO/kg and prawns and ^els are sold at the rate of 
Rs. 2 0 to Rs. 2 4/kg. From the above mentioned fishery price 
index, it is obvious that the rates are certainly lower 
than that of other states. Cooperative Societies appear 
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to have played a major role in keeping the prices at low 
ebb. 
SOCIO-ECONOMIC CONDITIONS 
Construction of Girna dam reservoir attracted 
many fishermen families to migrate from nearby districts 
and towns to concentrate around reservoir and formed new 
colonies as Umbarda/ Ronzane Seth, Alind Seth/ Mahalde 
(Khalid and Siddiqui, 1990 a). Presently,out of 615 members 
of Jaidurga fishermen cooperative society, nearly 80% are 
illiterate members and only 20% are literates. They are 
devoted to fish catches and also working as casual 
labourers in agricultural fields. At Girna reservoir site 
alone there are 35 tribal families (Khalid and Siddiqui, 
1990 b). These are full time fishermen depending totally 
on reservoir fisheries. They have meagre facilities for 
education as their children have to go nearly 3 km far off 
school which is also just upto V standard. Therefore, most 
of the younger boys and girls are involved in fishing. 
The fishermen earn an average income of Rs. 3 5 to Rs. 60/day 
from the fish catches of the reservoir (Bhoi, per comm, 
1990). Khan (1990) said that fluctuation of income to the 
fishermen is mainly due to the seasonality and unstable 
catch composition. 
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The Department of Fisheries, Government of 
Maharashtra has shouldered responsibility for 
socio-economic upliftment of the fishermen by imparting 
training to fishermen at Karandvan fish farm. Here 
members of fisheries cooperative societies are trained 
with new techniques of fishing. The duration of training 
is one month in which participants are paid Rs.2 00/- and 
free lodging and food. They also get to and fro fare for 
attending this training. But it is discouraging to know 
the poor response from the members of societies, as very 
few people come up for the training course. Harnessing of 
this aquatic resource to an optimum level enhancing 
production and provision of conducive socio-economic 
conditions to the fishermen around, precisely are the main 
objectives of the development of fishery in the reservoir 
at present. Khan et al. (19 90) studied that the seasonal 
nature of fishing in small reservoirs precludes the 
possibility of gainful deployment of fishermen unlike the 
large reservoirs where the fishing activity demands 
year-round occupation for fishermen. The economic 
evaluation of the fisheries exploitation from Bachhra 
reservoir revealed that the fish business income was about 
four fold of the fishermen's remuneration. 
It is not fair that little attention is being 
paid to fisheries sector as compared to agriculture sector 
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in our country. Certainly its not surprising that the 
least attention is paid to the socio-economic aspects of 
the fishermen. The likely reason is that in most 
developing countries the upsurge in the fisheries sector 
is relatively recent, its modernization and associated 
technical inputs into proper management often takes 
priority at the expense of the persons directly involved 
in the industry (De Silva, 1988). Khan (1990) insisted 
that in the absence of a strong database and tested stock 
manipulation, optimisation of effort is yet to be judged 
and defined. On the other hand, the reduction of efforts 
at the present state of affairs could be met with 
resentment by the fishermen initially. The extensive 
aquatic resource, therefore, requires an exclusive techno-
administrative strategy to regulate the maximum 
sustainable yield in a rational way providing alternate 
ways and grant economic rehabilitation to the fishermen. 
******* 
CHAPTER FIVE 
COIiriERCI2\L EXPLOITATION AND USE OF 
DIFFERENT NETS AND GEARS 
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It is observed in some reservoirs which are 
adequately stocked with fish seed that they do not give 
remunerative returns due to imperfect or bad management of 
the reservoirs. In various reservoirs, the production is 
considerably high, yet the revenue received is not 
proportional since yield is not recorded properly. Pathak 
(1990) observed that State Governments are convinced about 
the reservoir's commercial potentiality but neglect the 
fisheries development in them due to the complexities 
involved. He further adds that exploitation and marketing 
of catch can also been taken up by Fishermen Cooperative 
Societies for ensuring remunerative returns to their 
members. This would also avoid expolitation at middle 
men's level. Paul and Sugunan (1990) said that the common 
property nature of the resource makes it vulnerable to 
irrational modes of exploitation and the over 
concentration of fishing efforts in terms of manpower and 
fishing implements is the main factor that brings serious 
distortions in the income of fishermen in reservoirs. 
Owing to violent fluctuations in yield rates, it is 
increasingly difficult to insulate the fishermen against 
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income changes. Conservation and fishery development are 
important objectives to be interrelated. In various 
reservoirs of Andhra Pradesh there is free fishing 
practice which is counterproductive to development. There 
is need for a linkage between effort and catch. Khan 
et al (1990) pointed out that higher yield from Bachhra 
reservoir can be attributed to adequate stocking and 
harvesting on an annual basis with quality fish seed based 
on ecological approach. Bhukaswan (1980) pointed out that 
fish yield from the man-made reservoirs during the 
subsequent period to the initial productive phase of first 
few years depends much on the stock manipulation through 
selective stocking with quality fish seed and the 
development measures adopted. This has been seen in 
Aliyar reservoir in 1985-1989 (Selvaraj and Murugesan, 
1990). They also said that the results obtained from 
Aliyar reservoir is a pointer to the tremendous scope of 
enhancing the fish production from other similar 
reservoirs in the country. As it has already been 
discussed in chapter Four that cooperative societies are 
playing a major role in commercial exploitation of the 
reservoir fisheries. Various other factors which effect 
the biological productivity of the Girna reservoir are 
climatic factors, morphometric factors, edaphic factors 
and various biotic factors. Girna reservoir demands 
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infrastructure facilities for production of advanced 
fingerlings for stocking the reservoir. A rational 
exploitation policy is an important tool for augmenting 
the fish yield from the reservoirs (Gopalakrishnayya and 
Mathew Abraham, 1982). Selvaraj and Murugesan (1990) are 
of the opinion that in the absence of a rational stocking 
policy, the available food resources were utilized mainly 
by the slow growing medium and minor carps, carp minnows 
and trash fishes, resulting in the suppression of the 
fisheries of the major carps. Selvaraj et al (1984) 
observed that even when the seed of major carps was 
stocked, the size of the fry/fingerlings was very small, 
ranging from 16mm onwards, resulting in heavy loss of the 
precious seeds by falling an easy prey to the predatory 
Ompok bimaculatus and Ompok malabaricus. It is observed 
at Girna reservoir that fish seeds meet the same fate as 
described above due to their stocking in a very small size 
range. Jhingran (1988 a) gave the following three 
cardinal principles of ecosystem oriented management norms : 
(i) Stock monitoring 
(ii) Stocking support 
(iii) Effort monitoring 
Basic purpose of artificial recruitment is to convert the 
energy at an unshared trophic niche into fish flesh. 
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Jhingran (1988 a demonstrated the remarkable ability of 
silver carp in the fast and efficient conversion of 
phytoplankton into fish flesh in Kulgarhi, Getalsud and 
Govindsagar reservoirs. In Nasik district there are no 
functioning hatcheries. The fish seed demands are not at 
all met to the required quantity. Girna reservoir along 
with other reservoirs are badly effected as costly seeds 
are to be transported from other states which are creating 
high cost of stocking. There is no policy of fixed number 
of fish seeds to be stocked at Girna reservoir. 
Restriction on the size of fish to be caught is also not 
imposed properly at Girna reservoir. There is 
indiscriminate catching of under sized fishes. At Girna 
reservoir, fresh-water prawn are also exploited 
commercially. Though organised prawn fishery is totally 
lacking and underdeveloped. If proper attention is paid 
to prawn fishery it will prove to be a boon in increasing 
fishermen's income as fresh-water prawn fetches a good 
price in the local market. 
Fishing Gears 
Though various nets are in operation at Girna 
reservoir but the most common gears are gill nets, drag 
nets and toe nets. The most popular net is drag net 
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locally called Mahajaal, the fishermen of Girna reservoir 
use it for exploitation of carps and catfishes. It has 
nylon webbing of 25 mm size and has provision of a bag at 
centre. It is found to be the most effecient of various 
gears used. Toe net or tond is the next preferred gear in 
the Girna reservoir. It has nylon webbing of 20 mm size 
and is operated with the help of a raft away from shore. 
It is used for fishing in deeper water. Enough number of 
floats are used to keep it afloat without use of any 
sinkers. Generally it is 3 meters high and 30 to 50 
meters long, it is also provided with a bag at the centre. 
It is operated with the help of wooden raft away from 
shore. It is slowly dragged by two groups of fishermen 
towards the shore. Nearly 10 fishermen are engaged in one 
such unit of Toe net (Valsangkar, 1987). Gill net is 
widely used with mesh size (knot to knot) ranging between 
16 and 100 mm. It is used to catch major carps and other 
species. Use of practically zero mesh size disturbs the 
entire ecosystem involving various groups of flora and 
fauna and the poor yield of fish from many reservoirs is 
right because of inadequate understanding of the ecosystem 
(Jhingran, 1988 b), which is largely disturbed by using 
least mesh size gears. State fisheries department tries 
its level best to keep a check on practice of small 
mesh-size but it seems to be an unmanageable problem as 
PLATE 2 : Fishermen Operating Gill-net with help 
of Tapa (Rubber Inflatted Tubes). 
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round the clock vigil keeping is very difficult. Though 
it is possible to reduce it with the active help of 
Jaidurga Fisheries Cooperative Society, to increase fish 
production in Girna reservoir by allowing fishes to grow 
to its desired size. 
At Girna reservoir there are nearly 6 boats 
(non-mechanised) these are made up of wood and tin. These 
are private boats of Jaidurga fisheries cooperative 
society. In addition to these two more boats which are 
made up of fibre glass and are provided by fisheries 
department to the Jaidurga fishermen cooperative society. 
There are nearly 6 wooden planks used locally and 
nearly 150 Inflatted rubber tubes ( Plate 2 ) to 
enable the local fishermen to set nets and go deep in 
water for operation of nets. Fig. 10 (based on Table S ; 
shows prawn catches in kg from July '89 to Feb. '90. It 
has been observed that prawn fisheries (Macrobrachium 
rosenberghi) are commercially exploited from the Girna 
reservoir. Till 1988-89 the prawns were found in 
fisheries catches without any stocking in the reservoir. 
It was due to overflooding of rivers which brought prawn 
seeds from the Chankapur dam via Girna river in Girna 
reservoir. Hoping a good possibility for prawn fishery, 
the department of fisheries, Nasik has stocked the Girna 
reservoir with 5 lakh seeds of prawns to take up its culture. 
******* 
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Nasik district, situated in the semi-arid zone of 
India has a considerable amount of Inland water resources. 
A review of the scientific literature reveals that a lot 
of work on reservoir fisheries has been done in various 
parts of India barring this region completely. Only 
Valsangkar (1987) studied on common carp production at 
Girna reservoir. Whereas the Nasik district encloses a 
total water spread area of 10703 ha (Khalid and Siddiqui, 
1990 a)'. Out of these nearly 6000 ha area is distributed 
in four major reservoirs of the district, namely Girna 
(2500 ha), Vaitarna (1300 ha), Darna (1200 ha) and Gangapur 
(1000 ha). The present studies on Girna reservoir 
fisheries is an attempt to look into the reservoir 
problems and suggest suitable measures to evolve policy to 
develop fisheries of the region. The Girna reservoir built 
across Girna river a major tributory of Tapti river is the 
largest reservoir of the district. The studies reveal 
that it has tremendous potentiality for high fish 
production. This is evident from the fact that in 1988-89 
the fish production in the Girna reservoir was 3 5.48kg/ha/ 
year. Moreover last five year data on fish production 
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reveals that it remained in ran9e between 19kg to 36kg/ha/ 
year. This is above the national average of 
14 kg/ha/year. It is interesting to note that without any 
proper scientific management the Girna reservoir is giving 
a considerably good yield. If at all it is tuned to 
scientific ways of management and given better facilities 
to its fishermen folks, it will show a manifold increase 
in its fish production. Shrivastava (1985) showed in 
Gobindsagar reservoir an average yield between 17.1 to 
75.4 kg /ha against an all India average of 8 kg /ha. He 
further accredits it due to the prominent management 
decision of stocking the Gobindsagar reservoir with 
spawners and seed of Indian major carps as early as 
1963-64. Sinha (1975) reported possibility of higher fish 
yield by six species combination. Along with species 
Combination in proper ratio and proper density he stressed 
on supplementary feeding as the main factor for achieving 
high productions. It is detrimental to note the high 
percentage of catfishes in comparison to carps, if seen in 
context with culture fishery. But the survey in local 
markets reveals that catfishes and other local minor 
fishes are equally palatable as carps. It is a dilemma to 
decide the status of the reservoir whether it should be 
strictly managed for culture fishery or for capture 
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fishery or for both. The data of fish catches of last 
five years has shown catfishes curbing the production of 
carps. This has been noticed that stocking of fish seeds 
in Girna reservoir has been carried out at fry stages. 
This is a murderous attempt for the carp seeds and it 
proves a feast for the existing catfishes. Catfishes 
relenquish on the fry and fingerlings, thus decreasing the 
survival of fish seeds to a considerable quantity. There 
has been no rearing ponds even with the Girna reservoir. 
The fish seeds are transported from other states for 
stocking in the reservoir. The transportation causes a 
great deal of wear and tear among the fish seeds and 
becomes the cause of heavy mortality. Stocking of injured 
fry and fingerlings further lowers the expected fish 
production. Kuldeep (1990) showed in Gobindsagar 
reservoir, stocking of small fish seeds of 20-30 mm 
against the recommended 125-150 mm size. National 
Commission on Agriculture (Anon, 1976) stressed the need 
to introduce suitable methods to bring down the predatory 
and trash fish population in order to improve the general 
productivity of major carps in reservoirs. In Girna 
reservoir, predators and trash fishes affect the potential 
recruitment of major carps. There has not been any 
authentic survery on Ichthyofauna of Girna reservoir. The 
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author has tried to identify and enlist most of the fishes 
of this reservoir. Still there are various local fishes 
and minor fishes which have not been identified yet. 
Along with major carps which are being stocked, various 
economically important fishes are also found in this 
reservoir. Due to culture fishery practice the obvious 
species Catla catla, Labeo rohita, Cirrhinus mrigala, 
Labeo calbasu along with Cyprinus carpio are found. 
Valsangkar (1987) observed a significant contribution and 
establishment of cyprinus fishery in the Girna reservoir 
enhancing fish production. Presently also common carp 
shows a dominance in the assorted fish catches. 
Valsangkar (1987) observed a highly inducive condition for 
Cyprinus to breed profusely in Girna reservoir. Present 
study deals with detail about the active fishermen 
cooperative society of Girna reservoir namely Jaidurga 
fishermen cooperative society. Vast resources of Inland 
Waters of the district are exploited by nearly 43 
fishermen cooperative societies. The formation of 
fishermen cooperative societies have played a pivotal role 
in bringing together the dispersed fishermen tribes. It 
has brought social respect and security to the fishermen 
folks. The middlemen are totally eliminated by the 
formation of societies. The fishermen can get a good 
return from their catches and earn money almost 
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instantaneously. Jaidurga Society has fixed markets to 
sell the fish catches so their menOoers don't have to 
loitre here and there for sale of fishes. Poaching has 
been prevented considerably due to formation of 
cooperative society and it has also helped in checking 
uncontrolled harvesting. It has been proved helpful in 
preventing the overflooding of market with fish catches 
which often lowers the price, so it helps in keeping 
control on fluctuating prices. Judicious exploitation of 
reservoir fishery is possible only by providing proper 
infrastructural techniques for preservation and processing 
and giving facilities for transportation, distribution and 
marketing. Above mentioned facilities should be provided 
through its respective cooperative socity. 
Various constraints found in Girna dam reservoir 
fisheries have been as follows : 
(a) Shorter lease period of 3 to 5 years 
(b) Absence of Hatchery pond 
(c) Absence of rearing pond 
(d) Inadequate stocking of fry and fingerlings 
(e) Nonavailability of short term loans to fishermen 
(f) No Insurance scheme for fishermen. 
It has been observed that in Girna reservoir fishing is 
continued throughout the year. There is no observance of 
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close season. There is an ill practice of using 
unpermitted small mesh sized nets. This reduces the fish 
number by catching fishes of uncatchable size. Though 
fishery resources are renewable, they are subject to 
depletion, over exploitation and affected by various 
environmental factors. These factors can be kept under 
control by involvement of these societies to keep a vigil 
on the management of their reservoir. Fisheries 
cooperative societies may be engaged in active 
participation in planning and formulation of management 
policies. This will help in successful launching of 
stocking rate, regulation on mesh size, observance of 
close season etc. With the working of Jaidurga fisheries 
cooperative society there has been a rise in fish catches 
in Girna reservoir, v/hich in turn has helped in the 
upliftment of socio-economic conditions of its member 
fishermen. 
Suggestions 
There is need for improving stocking in the 
reservoir by providing hatcheries with almost every large 
reservoir. At present there are only two rearing nursery 
units in the district at Gangapur and Karandvan, which are 
unable to cater the needs of the district's fish seed 
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demand to raise fry to fingerlings stage. So there is 
immediate need to provide rearing nursery units in the 
district. Cage culture should be undertaken in 
reservoirs. There is need for sound scientific research 
and effective managerial measures for optimising the 
yield. There is need to improve gears, crafts and mode of 
operation for socio-economic upliftment. Fisheries 
education should be introduced in educational institution 
to develop scientific base for propagation of culture 
fishery. Strict regulations should be enacted to restrict 
the mesh size of nets. Indiscriminate fishing practice 
should be stopped to allow the proper growth of fish. 
******* 
CHAPTER SEVEN 
SUMMARY 
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Nasik district with an effective water spread of 
10703 ha has a number of small, medium and large upsurging 
reservoirs. District has a network of various perennial 
and seasonal rivers and streams. These large sheets of 
water can be utilized as croplands to harvest a 
considerable quantity of protein (fish) to solve the 
increasing food scarcity due to overpopulation. The call 
of time is a bulk of research work and scientific 
management of these man-made ecosystems i.e. reservoirs. 
These can meet the challenge of providing enough protein 
as they are manageable under controlled conditions. There 
is scope for stock manipulation by ecological manoeuvering 
thus paving way for production hikes to manifolds. 
Nasik district has nearly 75 small, medium and 
large reservoirs with their area (EWA) ranging from 15 ha 
to 2500 ha. The various rivers which flow in district 
are Godavari, Darna, Girna, Mosam, Panjhara, Banganga, 
Vaitarna etc. The Nasik district showed an annual 
production of fish ranging from 750 metric tons to 2049 
metric tons from 1985 to 1989. Presently there are 
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practically no hatcheries in the district. There are a 
few rearing tanks at Gangapur dam which have great problem 
of seepage which render them dry most of the times. So 
basically they are unable to cater the needs of the 
district. 
Girna reservoir is located in the arid zone of 
Malegaon taluka in Nasik district. This dam was 
constructd in 1969-70 over Girna river, a major tributory 
of Tapti river. The average rainfall is 63 5 mm on the 
reservoir site. The reservoir is stocked by major carp 
fry and fingerlings. There is an increase in stocking of 
fish seed from years 1988 onwards. In general there is an 
increase in fish production in the reservoir ranging from 
8.6 kg/ha/year to 14.88 kg/ha/year from 1985-89. From 
assorted fish catches it shows that reservoir harbours a 
substantial population of catfishes. This may be the 
probable cause of decline in carp production. It is 
interesting to note that there is an inverse relationship 
in fish production in Nasik district as compared to Girna 
dam reservoir as evident from figures of fish catches from 
1985-89. Physico-chemical parameters of Girna reservoir 
were sampled and studied on site and also analysed at 
CIFE, Versova, Bombay. The mud-analysis of Girna 
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reservoir by sedimentation method showed 6 3.6% sand, 2 2.7% 
silt and 13.7% clay in its lotic zone. The water 
retention capacity of soil was found to be 2 9.54%. An 
attempt has been made to identify the Ichthyofauna of the 
reservoir with still a number of local fishes and minor 
carps left to be identified. The important lacunae is 
the absence of a hatchery and a rearing tank at the 
reservoir site. The fish seeds are transported from other 
states which add up mortality due to hazards of 
transportation. 
The Nasik district has nearly 43 fishermen 
cooperative societies with more than 3 50 0 active members. 
The tribal and non-tribal fishermen constitute these 
societies. The state fisheries department is all willing 
to whole heartedly encourage the genuine fishermen to come 
into cooperative fold. There is a district Fisheries 
Federation to jurisdict these societies. At Girna 
reservoir there is Jaidurga fishermen cooperative society 
with 615 members. Society gets water bodies on lease for 
a period of 3 to 5 years on a fixed rental sum. Then it 
collects Rs. 1/kg from its members on their fish catches. 
They have v/ell established markets to auction or sell 
their catches. They also get subsidy from fisheries 
department on purchase of fish seed and fishing gears. 
50 
The members of this society earns nearly Rs. 35 to Rs. 60 
per day from the fish catches. They are also imparted 
training by state fisheries department for fishing. The 
middlemen is totally eliminated by the formation of these 
societies. They use different types of gears as gill 
nets, drag nets, toe nets etc. Still indiscriminate 
catching, non-observance of closed season, no regulation 
on mesh size are detrimental to production hikes in fishes 
at the reservoir. The fresh-water prawn fishery has also 
been started recently as an addition to fishermen's income 
to raise their Socio-economic status which is the ultimate 
aim of this study. 
******* 
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Table 1 : Nijitiber and type of Reservoirs in Nasik district 
with their effective water spread. 
Type of Reservoir Number of Efective V7A 
Reservoirs ( ha ) 
Small 62 1443 
Medium 9 3260 
Large . 4 6000 
Total 75 10703 ha 
Table 2 : Annual stocking of carp fry and annual 
production of fish in the Nasik district. 
Year Stocking Production 
(in millions) (in metric tons) 
1984 - 85 2.634 2049 
1985 - 86 3.184 1040 
1986 - 87 2.496 1335 
1987 - 88 1.572 750 
1988 - 89 4.980 1100 
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Table 3 : Annual rainfall at Girna reservoir from 1984-89, 
Year Rainfall in mm 
1984 577 
1985 422 
1986 . 384 
1987 414 
1988 805 
1989 575 
Table 4 : Water level in Girna reservoir from June 1989 to 
May 1990. 
Month VJater level in meters 
383.16 
383.61 
385.18 
386.25 
388.15 
388.86 
387.34 
386.20 
385.16 
383.97 
383.29 
382.15 
June 
July 
August 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
March 
April 
May 
89 
89 
89 
89 
89 
89 
89 
90 
90 
90 
90 
90 
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Table 5 : Annual stocking of major carp fry and common 
carp fingerlings from 1984 to 1989 in Girna. 
Year Stocking in millions 
Major carp fry Common Carp 
fingerlings 
1984 - 85 0.084 0.0172 
1985 - 86 0.0195 
1986 ^ 87 0.19 
1987 - 88 0.30 
1988 - 89 0.43 
Table 6 ; Carp stocking and production from Girna 
reservoir from 1985 to 1989. 
Year Stocking in millions Production in 
kg/ha/year 
1984 - 85 0.084 8.6 
1985 - 85 0.0195 8.4 
1986 - 87 0.19 7.2 
1987 - 88 0.30 11.12 
1988 - 89 0.43 14.88 
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Table 7 : Relative abundance of fishes at Girna reservoir. 
Year 
1984 -
1985 -
1986 -
1987 -
1988 -
85 
86 
87 
88 
89 
Carps 
8.6 
8.4 
7.2 
11.12 
14.88 
Yield in kg/ha/year 
Catfishes 
12.72 
11.12 
12.48 
16.72 
20.6 
Total 
21.32 
19.52 
19.68 
27.84 
35.48 
Table 8 : Annual production of fish in Nasik district and 
Girna reservoir from 1984-89. 
Year Production In kg/ha/year 
Nasik district Girna reservoir 
1984 - 85 191.44 21.32 
1985 - 86 97.16 19.52 
1986 - 87 106.04 19.68 
1987 - 88 102.77 27.84 
1988 - 89 70.07 35.48 
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Table 9 : Prawn catches in Girna reservoir from July 1989 
to Feb. 1990. 
Month 
July 
Aug 
Sept 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
89 
89 
89 
89 
89 
89 
90 
90 
Yield in 
60 
55 
65 
62 
60 
75 
30 
15 
kg 
